Snail is required for Delta endocytosis and Notch-dependent activation of single-minded expression.
In the Drosophila embryo, the mesectoderm corresponds to a single row of cells abutting the mesoderm. It is specified by the expression of the single-minded (sim) gene. The information that precisely positions the sim-expressing cells along the dorso-ventral axis is incompletely understood. Previous studies have shown that Dorsal and Twist activate sim expression in a large ventral domain, while two negative regulators, Snail (Sna) and Suppressor of Hairless [Su(H)], repress sim expression in the mesoderm and neuroectoderm, respectively. Repression by Su(H) is relieved in the presumptive mesectoderm by Notch signaling. In this paper, we show that Sna also has a positive regulatory function on sim expression in the presumptive mesectoderm. This positive effect of Sna depends on the Su(H)-binding sites within the sim promoter, suggesting that Sna regulates Notch signaling. In addition, we find that Delta is endocytosed together with the extracellular domain of Notch. The endocytosis of Delta is only seen in the mesoderm and requires the activity of the sna and neuralized (neur) genes. Interestingly, the Neur-mediated endocytosis of Delta has recently been shown to be sufficient for the non-autonomous activation of Notch target genes in wing imaginal discs. We therefore propose a novel model in which Sna positions the mesectoderm via its dual regulatory activity. In this model, Sna cell-autonomously represses sim expression in the mesoderm and relieves Su(H)-dependent repression in a cell non-autonomous fashion by promoting the Neur-dependent endocytosis of Delta in the mesoderm.